Background
The demand for the whole blood transfusion is rising in relation to increased life expectancy, accidents, severe anemia, cancer, chronic diseases, pregnancy-related complication and technological advancements in the healthcare delivery system demanding blood transfusion [1] [2] [3] .
Among the different types of blood donors, the safest blood comes from voluntary blood donors. In different countries, the largest proportion of hospital obtained blood is replacement donation [4] . The World Health Organization (WHO) policy is to achieve 100% not-paid blood donation practice in 2020 [2] .
There is a constant effort made to increase voluntary blood donation practice. Voluntary unpaid donors are the safest group who gives blood regularly [5] . Only 60% of the people in developing countries have adequate knowledge towards blood donation. The blood donation rate in low-income, middle-income, and high-income countries is 3.9, 36.8 and 11.7 per 1000 population, respectively [6, 7] .
Willingness to donate blood without expecting financial reward is one major factor to influence blood donation practice. Donor eligibility, negative attitude and lack of education lead to blood shortage in various facilities [8] . Worldwide blood donation practices are increasing day by day, yet it is a big concern for many countries. Safe blood prevents blood borne infections from the donor to the recipient. Furthermore, it saves millions of lives each year. Blood donation is included as the main aspect of the preventive and therapeutic component of the health care delivery system [9] . Blood is a scarce product. There is an imbalance between the demand and supply [2] . In developing countries, the community accessed around 40% of the blood banks supply and from this, 60% are collected from paid blood donation [10] . This is associated with the hesitation to donate blood. People assume that they may develop complication from donating. This is a major misconception underlying the practice [11] .
There is a need to establish a global and a nationwide organization in initiating and leading the practice of blood donation. Red Cross and Red Crescent society are institutions working in developing countries to address the blood donation for the mothers delivering, for patients undergoing surgery and for the patients who suffered from accidents [12] .
Bleeding might be caused by accidents, medical procedures and giving birth.495,000 women die from bleeding associated with pregnancy and childbirth, which needs early medical interventions [13] . Worldwide people from all age groups require a blood donation to support continuity of life and improve the life quality [14] . This relates to the sophisticated medical surgical procedures requiring blood transfusion [15] . There is a growing need for blood. This is related to the advancement in the healthcare delivery [10] . WHO reported that 38% of voluntarily donated blood comes from those young people aged less than 25. There is a need to motivate young generations to meet 100% voluntary not-paid blood donation [16] .
Young students are healthy, active, dynamic, resourceful and receptive; they constitute a greater proportion of the population so that those young students need encouragement and motivation to donate blood voluntarily. Absence of volunteer blood donation is a main challenge seen in our study area. Furthermore, no previous comparative study conducted in this area, this study tried to come up with the following major finding that fills the existing information gap on the level of knowledge, attitude and practice towards voluntary blood donation by comparing Health Science and Non-Health Science students of both universities.
Methods

Study area and period
The study was conducted in Adama Science and Technology University (ASTU) and Arsi university regular undergraduate Non-Health Science and Health Science students respectively. ASTU is found in Adama town East Shewa zone in Oromiya regional state. It is 100 km far from the capital city of Ethiopia, Addis Ababa. It has 9737 regular undergraduate students 7205 male & 2512 Female students among them 7448 are 3rd year and above. Arsi University is found in Oromiya regional state, Arsi zone, in Aselatown that is around 170 km far from Addis Ababa. There are around 1130 regular undergraduate Health Science students in this university.764 of them are male and 333 are female students. Among them, 538 are from 3rd year up to 5th year. The study was conducted from April 11-May 2, 2016.
Study design
An institution based comparative cross-sectional study design was used.
Population
The Source population was all undergraduate Health Science and Non-Health Science University students and the study population was sampled students who will fulfill the inclusion criteria.
Inclusion and exclusion criteria
ASTU Non-Health Science and Arsi university Health Science regular undergraduate at least 18 years old and those students who were from third-year up to the fifthyear were included. Those students who were critically ill during the data collection time, distance program students, weekend students, postgraduate students, students who had chronic disease and mentally challenged students were excluded.
Sample size and sampling procedure Sample size determination
The sample size was calculated using Epi-Info version 21 by considering a 23.6% prevalence of blood donation practice from Ambo study [3] , 95% confidence level, 80% power of the study, a risk ratio of 2, and one to one ratio (1:1)in comparison groups. After adding of 5% Non-response rate, the final sample size became 360(in each group it became 180).
Sampling procedure
First, the two universities were selected using a stratified sampling method, then the sample was equally distributed between both universities (half of the Health Science students and the other half of Non-Health Science students).Then the sample was proportional allocated using year of study. Finally, the simple random sampling method was used.
Operational definition
Knowledge A score of one was given for the correct response and zero for wrong response. Respondents who scored above the mean scored were considered as having good knowledge and others were considered as having poor knowledge.
Attitude A score of one was given for each correct response and zero for the wrong response. Respondents who scored above the mean scored were considered as having favorable attitude and others were considered as having unfavorable attitude.
Practice It was measured by asking about the history of blood donation.
Data collection tools
Structured questionnaire The structured questionnaire was adapted after a review of different literatures [3, 11, 13] . The questionnaire had four parts. The first part questions about the socio-demographic characteristics of the respondents. The second, third and fourth part questions about the knowledge, attitude and practice level of blood donation respectively.
Data collection procedure Four data collectors were recruited. One supervisor was used during the data collection period. Training was provided for the data collectors and the supervisor for two days by the principal investigator. The sessions of the training were the objective of the study, the meaning of each question and techniques of interview. In addition, the role of the data collector and the supervisor was covered.
Data quality assurance
Training was given to supervisors and data collectors. After completing the training, a pre-test did in rift valley University College Adama campus, accounting 5% of the total sample. During the data collection period, supervisors reviewed for the completeness, consistency, and accuracy of each questionnaire. Corrective measures were taken by discussing with the research team.
Data processing and analysis
Data checked manually for completeness and then coded and entered using EpiData version 3.1.The generated data were exported to SPSS version 20. The data were cleaned by visualizing, calculating frequencies and sorting. Frequencies and proportions were computed. The statistical association was done for categorical variables. Significance was determined by using crude and adjusted odds ratios with 95% confidence intervals. To assess the association between the dependent variables and independent variables, bivariable analysis was employed. Then multiple logistic regressions were employed to identify different predictor variables with considering p-value less than 0.05. Finally, the results were presented as tables, figures and sentence.
Result
Socio-demographic characteristics
In the study, 360 students participated in the study. The median age of Health Science students was 22 with a range of 21-23 and the Non-Health Science students were 23 with a range of 22-24. Among them, 294(81.7%) were males, 233(64.7%) were Orthodox religion followers, 139(38.6%) were Amhara and 199(55.3%) came from urban areas ( Table 1) .
Level of knowledge of blood donation
The majority of Health Science students 143(79.4%) of them has good knowledge regarding blood donation on the other hand only 25(13.9%) of Non-Health Science students shown to have good knowledge generally there is a significant knowledge difference was observed ( Table 2 ).
Level of attitude on blood donation
Less than half 84(46.7%) and 64(35.6%) of Health and Non-Health Science students have favorable attitudes towards blood donation respectively. Generally, on chisquare test, a significant difference of attitude level observed, Health Science students shown to have a better level of attitude when compared to Non-Health Science (Table 3) .
Level of practice of blood donation
Pertaining to blood donation practices 49 (27.2%) and 41 (22.8%) of Health and Non-Health Science students donate blood at least once in their lifetime respectively. A significant difference was observed regarding the level of blood donation practice between health and NonHealth Science students (Table 4 ).
Factors associated with the level of knowledge among health science students Multivariable logistic regression was used to identify factors associated with the level of knowledge about blood donation. Consequently, coefficients were expressed as crude and adjusted OR relative to the referent category. The gender of the students was found as the significant predictor. Accordingly, female Health Science students were 3.2 times more likely to have a better knowledge than male Health Science students were (AOR = 3.150, 95% CI: 1.313, 7.554) ( Table 5) .
Factors associated with level of attitude among health science students Multivariable logistic regression was used to identify factors associated with attitudes about blood donation. The ethnicity of the students was found as the significant predictor. Health Science students from the Oromo ethnic group were 2.1 times more likely to have a favorable attitude as compared to Health Science students from the Amhara ethnic group (AOR = 2.085, 95% CI: 1.025, 4.243) ( Table 6) .
Factors associated with level of practice among health science students Multivariable logistic regression was used to identify factors associated with practice of blood donation. The gender of the students was found as the significant predictor. Accordingly, Female Health Science students were 65.7% less likely to donate blood than male Health Science students were (AOR = 0.343, 95% CI: 0.151, 0.779) ( Table 7) . Factors associated with level of knowledge among nonhealth science students
Multivariable logistic regression used to identify factors associated with the level of knowledge about blood donation. Before adjustment, Fifth-year Non-Health Science students were 66.7% less likely to have higher knowledge than third-year Non-Health Science (AOR = 0.333, 95% CI: 0.123, 0.900).However, it was not any more significant after adjustment. After adjustment, Religion and residence of the students were significant predictors. Accordingly, Protestant religion follower Non-Health Science students were 10.2 times more likely to have a better knowledge than Orthodox religion follower Non-Health Science students (AOR = 10.173, 95% CI: 1.191,86.905). Urban living Non-Health Science students were 71.1% less likely to had good knowledge than rural living Non-Health Science students (AOR = 0.289, 95% CI: 0.094,0.891) ( Table 8 ).
Factors associated with the level of attitude among nonhealth science students Multivariable logistic regression used to identify factors associated with the level of attitude about blood donation. Before adjustment, other religion follower NonHealth Science students were 3.1 times more likely to have a favorable attitude than orthodox religion follower Non-Health Science students were(AOR = 3.110, 95% CI: 1.108,8.732). Nevertheless, it was not any more significant after adjustment. Gender and year of study of the students were the significant predictor.
Accordingly, Female Non-Health Science students were 61.1% less likely to have a favorable attitude than male Non-Health Science students were (AOR = 0.389, 95% CI: 0.152, 0.992). The fifth year Non-Health Science students were 61.1% less likely to had favorable attitude than third-year Non-Health Science (AOR = 0.389, 95% CI: 0.164, 0.922)( Table 9) .
Factors associated with level of practice among nonhealth science students
Multivariable logistic regression used to identify factors associated with the level of knowledge. Accordingly, Fourthyear Non-Health Science students were 5.2 times more likely to donate blood than third-year Non-Health Science students (AOR = 5.159, 95% CI: 1.611, 16 .525)( Table 10 ).
Discussion
Maintaining the required level of blood supply is the main concern of various organizations working on health. Therefore, identifying the level of knowledge, attitude and practice is very essential. An attempt was made to identify the knowledge, attitude, practice and factors associated factors with blood donation between Health Science students of Arsi University and NonHealth Science students of Adama Science and Technology University.
The study revealed that 79.4% of Health Science students shown to have good knowledge about blood donation. This is comparable to a study conducted in Addis Ababa university Health Science students, which was (83.6%) [17] ; But this is higher when compared with the study conducted on Health Science students in Tamil Nadu, India in which around 35.6% of the respondents shown to have a good level of knowledge [18] . It is also higher than the study conducted on Health Science students of Manipur (9%) [19] . This difference might be related to the background of the students. The study also revealed that less than half (46.7%) of Health Science students had a favorable attitude. This finding is different from the finding of a study conducted in South Indian in which 87.3% of the respondents show favorable attitude [20] ; it is also lower than the study conducted on Addis Ababa University health-science students of Ethiopia, in which 68% of the respondents had a favorable attitude [17] . This difference might occur due to sociocultural difference and educational attributes between the respondents. This suggests the need for more emphasis on blood donation in the Health Science curriculum.
A significant good level of knowledge difference observed between Health Science students (79.4%) and Non-Health Science students (13.9%). In addition, significant favorable attitude differences observed between Health Science students (46.7%) and Non-Health Science students (35.6%). This might be due to the effect of education delivered for Health Science students. In addition, direct exposure in the hospital environment might improve the knowledge and attitude of Health Science students.
Unlike previous reports year of study was not a significant association with knowledge towards blood donation among Health Science students [17, 21] . This might be due to the absence of special education related to blood donation delivered to senior students.
In the study, female Non-Health Science students were 61.1% less likely to have a favorable attitude than male Non-Health Science students did. This might be due to the less frequent mass-media exposure of females. This in turn might decrease access to information provided on blood donation. In addition, it might be due to the cultural taboo. This implies there is a need for health information delivery through campaigns and different sources of information.
Female Health Science students were 65.7% less likely to donate blood than male Health Science students were. This finding is consistent with similar studies [22] [23] [24] . This might be related to the limited opportunity and freedom of choice offered for females. This implies that females need to be advised more on the medical benefits of donating blood.
27.2% Health Science students have donated blood. This is contrary to a study conducted in South India in which 10.75% have donated blood [18] , in Canada 43.8% have donated blood [25] . This might be due to the difference in the implementation of blood donation campaigns. In addition, the rate of blood donation in developing country is low [26] . This implies the health policy designed in those countries need to give due emphasis to blood donation practice. Furthermore, making Blood Banks available in different health institutions might strengthen the involvement of the institutions in promoting the practice.
Knowledge has no significant association with the level of practice among Health Science students. This is similar to different studies [27, 28] . This might be due to the lack of opportunity and have not asked for donating blood by donor recruitment programs. To increase the number of volunteer blood donors, students need to be constantly encouraged to donate blood through different blood campaigns.
The limitation of this study was the response might have been liable to social desirability bias. The study design cannot assess the cause and effect relationship. In addition, the factors expected to influence knowledge, attitude and practice may not be exhaustive. There could be other factors, which the study did not reveal. It has to be noted that the finding of this study mainly reflects the situation in Adama Science and Technology University and Arsi University. Therefore, the findings should be interpreted with caution.
The result signifies that the universities should establish or res-strengthen blood donation clubs. The students should receive training on voluntary blood donation. Furthermore, both universities need to work with various agencies to remove the misconceptions. Students also need to be motivated with recognitions. The national health policies need to focus on blood donation campaigns through the mobilization of students.
Conclusion
A significant level of knowledge difference and level of attitude difference observed between the Health Science of Arsi University and Non-Health Science students of Adama science and Technology University. There was no difference in the practice of blood donation between the two groups. The gender of the students was a significant predictor of the level of knowledge and level of practice of Health Science students. The ethnicity of the students was a significant predictor of the level of an attitude of Health Science students. Religion and residence of the students' was the significant predictor of the level of knowledge of Non-Health Science students. Gender and year of study of the students were significant predictors of the level of an attitude of Non-Health Science students. The year of a study of the students was a significant predictor of the level of practice of Non-Health Science students. 
